ests or anhedonia are major symptoms of depression [4] . Depression may be the first sign of hyperthyroidism or hypothyroidism and can accompany their clinical course. Depression associated with thyroid disorders is typically resistant to antidepressant treatment [5] . A relationship between thyroid and mood disorders has been previously described in several studies [6] [7] [8] . In these studies, thyroid auto-antibodies of patients were positive but thyroid function tests were abnormal. Hence, it was not possible to evaluate a relationship between euthyroid autoimmune thyroiditis and depression clearly [9] . In this study, we demonstrate an elevated depression risk in patients with chronic autoimmune thyroiditis and normal thyroid function.
Materials and Methods
The study was performed in Endocrinology Outpatient Clinic of Adana Numune Education and Research Hospital. The institutional review board of the hospital approved the experiment, and informed consent was obtained from all subjects.
A total of 201 subjects were included with an age IU/mL, respectively, in this group. Subjects with negative thyroid auto-antibodies were included in the control group. Mean serum levels of anti-Tg, anti-TPO, TSH, FT3 and FT4 were 2.11 ± 0.93 IU/mL, 1.14 ± 2.31 IU/mL, 1.96 ± 1.25 μIU/mL, 2.91 ± 1.1 ng/dL and 1.41 ± 0.48 ng/dL, respectively, in the control group (Table 1) . Serum FT3, FT4, TSH levels were measured by the ADVIA Centaur XP Immunoassay System (Siemens Healthcare Diagnostics, NY, USA). Serum levels of anti-TPO and anti-Tg antibodies were measured by the Architect I2000 SR analyzer (Abbott Diagnostics, Illinois, USA). Severity of depression level was determined by the Hamilton Depression Rating Scale (HDRS). Assessment of depression by this scale is highly reliable. By the HDRS, scores of 0-7, 8-13, 14-18, 19-23 and 23-53 are considered as normal, mild, medium, severe and very severe, respectively [10] . SPSS 19.0 and Mann-Whitney U test were used for statistical analysis. Chi-square test was used to compare categorical measures between groups. KruskalWallis test was used for comparisons between groups with more than two parameters. The level of statistical significance was considered as 0.05.
Results
Demographic characteristics of participants were not significantly different between the control and study subgroups (Table 1) . Mean age of individuals was 38 ± 11 years. Female to male ratio was 197:4 (98% vs. Diagnostic Interview (CIDIS) and the DSM-IV diagnostic criteria, respectively [11] . However, the study group was small (N = 19), limiting the strength of the study. Our observation on the link between depression and Hashimoto's disease is in agreement with the results of several recent studies which have investigated thyroid autoimmunity in patients with mood disorders. For example, serum TSH receptor blocking antibody and anti-TPO antibody levels were higher in patients with depressive disorders [12] . These patients had no thyroid dysfunction, all of them were resistant to antidepressive treatment. Taken together, Fountoulakis et al. propose that the underlying cause of depression is autoimmune. In disagreement with other studies, they detected no correlation between thyroid dysfunction and depression [12] . Psychiatric disorders and autoimmune reactions may be caused by a common immuno-endocrine system disorder. Some authors hypothesized that dysregulation of the TSH circadian rhythm may lead indirectly to depressive disorders [13] . In euthyroid patients, loss of a TSH rise during the night may reflect a hypothyroid state, which influences the brain and can lead to mood disorders [13] .
Alternatively, other studies proposed that thyroid auto-immunity is related to the hypothalamic-pituitaryadrenal (HPA) axis and is mediated by proinflammatory and antiinflammatory cytokines [14, 15] . Conditions that are associated with significant alterations in HPA activity, such as acute or chronic stress, cessation of chronic stress, severe exercise, pregnancy and the postpartum period, may suppress or potentiate autoimmune disease activity and/or progression through modulation of the systemic or local pro/antiinflammatory cytokine balance. In accordance with this hypothesis, the frequency of depression is increased postpartum and can be considered as a flare-up after an immune tolerant or "protected" period during pregnancy [16, 17] . Future study is needed for exploring a possible link between postpartum thyroiditis and postpartum depression.
Another neuro-psychiatric disorder related to thyroid autoimmunity is Hashimoto's encephalopathy. It may present with psychotic episodes, confusion and seizures. High serum thyroid auto-antibody levels are characteristic in Hashimoto's encephalopathy. A close link was detected between depression and antithyroid antibodies independently of thyroid status. The decrease of thyroid antibody titers correlated to a decrease of inflammation [18] . of the study group. HDRS scores were not correlated to age in the study group. However, they did correlate in the control group. HDRS scores of all age groups in the study group were similar each other (P = 0.548). In the control group HDRS scores of all age groups were not similar (P <0.001), (Table 3) .
Discussion
In this study, we show an elevated frequency of depression and a higher rate of severe depression in patients with euthyroid chronic autoimmune thyroiditis. HDRS scores were correlated to age only in the control group and not in patients with euthyroid chronic autoimmune thyroiditis, suggesting a possible link between depression and euthyroid Hashimoto's disease.
Further reinforcing this link, Carta et al. detected an association between the presence of a lifetime diagnosis of mood or anxiety disorder and euthyroid Hashimoto's disease [11] . In this study psychiatric disorders and their prevalences were determined using the Italian Simplified version of the Composite International Subjects with positive thyroid auto-antibodies had higher HDRS scores. There is a statistically significant difference between the groups (P <0.001). .63 HDRS scores of subjects with positive thyroid auto-antibodies were similar in all age groups (P = 0.548). HDRS scores in subjects with negative thyroid auto-antibodies were increased as they got older (P <0.001).
roid function. Additional long-term studies are needed to determine a causal relation between depression and thyroid auto-antibodies.
In conclusion, this study demonstrates an increased frequency and higher severity of depression in patients with chronic autoimmune thyroiditis and normal thy-
